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(57)Abstract 

PROBLEM TO BE SOLVED: To enhance drivability by suppressing 
torque fluctuation when gripping force is restored after driving 
wheels are slipped. 

SOLUTION: This controller for the vehicle is provided with a 
continuously variable transmission for transmitting output torque of 
a power source to the driving wheels via the transmission and 
constituted to limit variable speed operation in the transmission 
when the wheels are slipped, and the controller has a grip detecting 
means (step SI) for detecting whether the gripping force is restored 
or not after the wheels are slipped, and a restoration control means 
(step S3) for making a time until the variable speed operation 
limitation for the transmission is released after the grip detecting 
means (step SI) detects the restoration of the gripping force for 
the wheels differed in response to an output required amount to the 
power source. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the control unit of the car equipped with the nonstep variable speed gear constituted so that gear 
change with said nonstep variable speed gear might be restricted, when the output torque of the source of power 
was transmitted to a driving wheel through a nonstep variable speed gear and the driving wheel slipped A grip 
detection means to detect having recovered the grip force after said driving wheel slipped. The control unit of the 
car equipped with the nonstep variable speed gear characterized by having the return control means which changes 
time amount until it cancels a gear change limit of said nonstep variable speed gear according to the amount of 
output requests to said source of power after the grip detection means detects recovery of the grip force of said 
driving wheel. 

[Claim 2] Said return control means is the control unit of the car equipped with the nonstep variable speed gear 
according to claim 1 characterized by being constituted so that time amount until it cancels a gear change limit of 
said nonstep variable speed gear when said amount of output requests is large may be lengthened as compared with 
the case where the amount of output requests is small. 

[Claim 3] When the output torque of the source of power is transmitted to a driving wheel through a nonstep 
variable speed gear and the driving yvheel slips, while restricting gear change with said nonstep variable speed gear 
In the control unit of the car equipped with the nonstep variable speed gear which controls a nonstep variable speed 
gear automatically to make the gear change condition of a nonstep variable speed gear in agreement with the target 
gear change condition which becomes settled based on the operational status of a car after said driving wheel 
recovers the grip force and which was constituted so that control might usually be performed The control unit of 
the car equipped with the nonstep variable speed gear characterized by having said return gear change speed- 
control means between predetermined time to usually change the gear change rate in control according to the 
operational status of said car after said driving wheel recovered the grip force. 

[Claim 4] Said return gear change speed-control means is the control unit of the car equipped with the nonstep 
variable speed gear of a publication of claim 3 characterized by being constituted so that a gear change rate when 
the amount of output requests to said source of power is small may be made quick as compared with the case 
where the amount of output requests is large. 

[Claim 5] Said return gear change speed-control means is the control unit of the car equipped with the nonstep 
variable speed gear according to claim 4 characterized by being constituted so that the gear change rate of up 
shifting may be made quick. 

[Claim 6] When the output torque of the source of power is transmitted to a driving wheel through a nonstep 
variable speed gear and the driving wheel slips, while reducing said output torque In the control unit of the car 
equipped with the nonstep variable speed gear constituted so that reduction control of said output torque might be 
canceled after said driving wheel recovers the grip force The control unit of the car equipped with the nonstep 
variable speed gear characterized by having the torque return control means which controls the change rate of the 
output torque accompanying discharge of reduction control of said output torque. 

[Claim 7] The control unit of the car equipped with the nonstep variable speed gear according to claim 6 
characterized by constituting said torque return control means so that the change rate of said output torque may 
be changed and set up according to the amount of output requests to said source of power. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This Invention relates to the equipment which performs control at the time of recovery of a 
slip of a wheel and the subsequent grip force arising especially about the equipment which controls the change gear 
ratio and output torque of a car which carried the nonstep variable speed gear. 
[0002] 

[Description of the Prior Art] One of the advantages of carrying a nonstep variable speed gear in a car is in the 
point which can control suitably the rotational frequency of the source of power connected with the Input side of a 
nonstep variable speed gear in connection with the ability to set a change gear ratio as a stepless story. Such a 
function is used effectively conventionally and the change gear ratio of a nonstep variable speed gear is controlled 
in agreement in the rotational frequency of the engine which is a source of power at the operating point of the 
minimum fuel consumption. 

[0003] Control of the change gear ratio of a nonstep variable speed gear is controlled so that a actual input 
rotational frequency is usually in agreement with a target input rotational frequency, and since the change gear ratio 
is the ratio of an output rotational frequency and an input rotational frequency, it contains the output rotational 
frequency as a control parameter of a change gear ratio. Therefore, since the output rotational frequency of a 
nonstep variable speed gear increases when the driving wheel connected with the output side of a nonstep variable 
speed gear races with a slip, decision of up shifting is materialized in order to maintain an Input rotational frequency 
to a target Input rotational frequency. Moreover, if a driving wheel recovers the grip force of a road surface, since 
the rotational frequency will fall, decision of down shifting is materialized. 

[0004] Thus, when a slip of a driving wheel arises and the subsequent grip force is recovered, rapid up shifting and 
down shifting may arise continuously with change of the rotational frequency of a driving wheel, consequently a 
shock may arise. In order to cancel such inconvenience conventionally, when a slip of a driving wheel is generated, 
the control unit constituted so that it might control that a change gear ratio changes In the reduction direction is 
proposed by JP.9-217801,A. 

[0005] When change of a change gear ratio is controlled at the time of a slip of a driving wheel, a change gear ratio 
when a driving wheel recovers the grip force becomes that from which it separated from the change gear ratio 
specified with predetermined gear change ultimate lines, therefore the grip force is recovered, the Inhibitory control 
of gear change will be canceled. It constitutes from a control unit Indicated by the above-tnentloned official report 
so that it may return to the change gear ratio which performs gear change at a comparatively small gear change 
rate, and is specified with predetermined gear change ultimate lines at the time of the return from such change- 
gear-ratio inhibitory control. 
[0006] 

[ProbfemCs) to be Solved by the Invention] Since reaction force arises by the reaction force from a driving wheel 
declining with a slip, and recovering the grip force after that when recovery of a slip of a driving wheel and the 
subsequent grip force arises In the condition that an output request, such as breaking in an accelerator pedal. Is 
made, for the power transfer system which consists of a nonstep variable speed gear, a driveshaft, etc., release and 
addition of torque arise continuously. Therefore, it twists for a power transfer system and deformation arises, this 
may become a cause and a shock may arise. In the above-mentioned conventional control unit, since gear change is 
performed at the same time a driving wheel recovers the grip force, the torque accompanying gear change is further 
added to a power transfer system. Consequently, the torque fluctuation by a driving wheel recovering the grip force 
and the torque fluctuation by gear change pile up, therefore a shock may get worse further. 
[0007] Moreover, although the transit inertia force of a car will be inputted into the source of power through a 
nonstep variable speed gear and will pull up the rotational frequency of the source of power when a driving wheel 
recovers the grip force and the output request is not made (i.e., when the source of power is in an idling condition or 
a driven condition) If the change gear ratio of the nonstep variable speed gear in that case Is changing with the low 
speed and Is a large change gear ratio relatively as Indicated by the above-mentioned official report, since the 
rotational frequency of the source of power will be pulled up greatly The engine brake force acts greatly, braking by 
actuation of an operator arises, and sense of incongruity may be given. 

[0008] This invention Is made paying attention to the above-mentioned technical technical problem, and when It 
recovers the grip force after the driving wheel of a car in which the nonstep variable speed gear was carried slipped, 
it relates to the control unit which can prevent that driving torque will be in unsuitable conditions. 



http:/ / wvvw4.ipdl.ncipi,go jp/cgi-biri/tran.web.cgi^ejje 



2006/02/13 



JP,2001-330123.A [DETAILED DESCRIPTION] 



2/7 



[0009] 

[Means for Solving the Problem and its Function] When this invention recovers the grip force and it returns control 
of a change gear ratio or torque to the control or the usual control before slipping after the driving wheel connected 
with the nonstep variable speed gear slips, in order to attain the above-mentioned object* it is characterized by to 
constitute so that the method of a return that control may be changed according to the operational status of a car. 
Invention of claim 1 more specifically transmits the output torque of the source of power to a driving wheel through 
a nonstep variable speed gear. In the control unit of the car equipped with the nonstep variable speed gear 
constituted so that gear change with said nonstep variable speed gear might be restricted, when the driving wheel 
slipped A grip detection means to detect having recovered the grip force after said driving wheel slipped, After the 
grip detection means detects recovery of the grip force of said driving wheel, it is the control unit characterized by 
having the return control means which changes time amount until it cancels a gear change limit of said nonstep 
variable speed gear according to the amount of output requests to said source of power. 

[0010] Therefore, in invention of claim 1, it becomes that from which the gear change condition when the amount of 
output requests at the time of a driving wheel recovering the grip force is large, and the gear change condition in 
the case of being small differed. Therefore, it will be in the output state of the torque suitable for the operational 
status of the car at the time of a driving wheel recovering the grip force that gear change promotes torque 
fluctuation or change of the output state of the torque by gear change controls fluctuation of driving torque etc. 
Consequently, a shock and an oscillation are prevented or controlled and drivability improves. 

[001 1] Moreover, invention of claim 2 is a control unit characterized by being constituted so that said return control 
means in claim 1 may lengthen time amount until it cancels a gear change limit of said nonstep variable speed gear 
when said amount of output requests is large as compared with the case where the amount of output requests is 
small. 

[0012] Therefore, in invention of claim 2, if a driving wheel recovers the grip force in the condition that the source 
of power is outputting torque, the torsion deformation in the power transfer system which transmits power to a 
driving wheel will increase, but since gear change in the condition is prevented or controlled, neither the torsion 
defomiation in a power transfer system nor fluctuation of torque is promoted, consequently a shock and an 
oscillation can be prevented or controlled. Moreover, since a limit of a change gear ratio is canceled eaHy, up 
shifting arises according to the amount of output requests being small in that case and the inertia torque 
accompanying it is emitted immediately after a driving wheel recovers the grip force or when the amount of output 
requests is small, the damping force by the source of power can be reduced. 

[0013] Furthermore, when invention of claim 3 transmits the output torque of the source of power to a driving wheel 
through a nonstep variable speed gear and the driving wheel slips, while restricting gear change with said nonstep 
variable speed gear In the control unit of the car equipped with the nonstep variable speed gear which controls a 
nonstep variable speed gear automatically to make the gear change condition of a nonstep variable speed gear in 
agreement with the target gear change condition which becomes settled based on the operational status of a car 
after said driving wheel recovers the grip force and which was constituted so that control might usually be 
performed After said driving wheel recovers the grip force, it is the control unit characterized by having said return 
gear change speed-control means between predetermined time to usually change the gear change rate in control 
according to the operational status of said car. 

[0014] The return gear change s pee decontrol means can be constituted so that a gear change rate when the 
amount of output requests to said source of power is small may be made quick as compared with the case where 
the amount of output requests is large, as indicated by claim 4. 

[0015] Moreover, said return gear change speed-control means can be constituted so that the gear change rate of 
up shifting may be made quick, as indicated by claim 5. 

[0016] With these claims 3 thru/or the target gear change condition in one invention of 5, modification of the gear 
change condition accompan/ing usually returning to control, when [ said ] usually returning to control arises from 
the state of restriction of gear change by a driving wheel recovering the grip force, including [ therefore ] a target 
change gear ratio or a target input rotational frequency, and the rate of the gear change is changed and set as 
slowness and fastness according to the condition of an output request. Consequently, the torque according to a 
gear change rate arises, and since it iacts that this controls or assists fluctuation of driving torque etc., the driving 
torque suitable for the run state at the time of a driving wheel recovering the grip force can be acquired. 
[0017] Moreover, when invention of claim 6 transmits the output torque of the source of power to a driving wheel 
through a nonstep variable speed gear and the driving wheel slips on the other hand, while reducing said output 
torque In the control unit of th& ear equipped with the nonstep variable speed gear constituted so that reduction 
control of said output torque might be canceled after said driving wheel recovers the grip force It is a control unit 
about having the torque return control means which controls the change rate of the output torque accompanying 
discharge of reduction controi of said output torque. 

[0018] The torque return control means can be constituted so that the change rate of said output torque may be 
changed and set up according to the amount of output requests to said source of power, as indicated by claim 7. 
[0019] Therefore, although a limit of modification of an output torque is canceled and an output torque is made to 
increase in invention of claim 6, or invention of claim 7 when the driving wheel recovered the grip force Since the 
change rate of-the output torque is not uniform, and It is controlled suitably, for example, it is controlled according 
to the amount of output requests The feeling of slowness by the delay of buildup of the output torque at the time of 
a driving wheel recovering the grip force, generating of the slip by buildup of torque being too rapid, etc. can be 
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prevented or controlled. 
[0020] 

[Embodiment of the Invention] This invention is explained based on an example below. First, if this invention explains 
an example of the power transfer system of the target car. in drawing 8 , the source 1 of power is connected with 
the change gear style 2, and the output shaft 3 of that change gear style 2 is connected with the driving wheel 5 on 
either side through the differential 4. Here, the source 1 of power includes the usable various sources of power in 
cars, such as a motor of internal combustion engines, such as a gasoline engine and a diesel power plant, or a motor, 
and equipment which combined these internal combustion engines and a motor further. By the following explanation, 
as a source 1 of power, a fuel is injected directly into the interior of a cylinder, and the example which adopted the 
so-called possible direct injection gasoline engine of homogeneity combustion or stratification combustion or the 
gasoline engine equipped with the electronic throttle valve which can control a throttle opening freely electrically is 
explained by controlling the injection quantity and timing. 

[0021] This engine 1 is constituted so that it can control electrically, and the electronic control (E-ECU) 6 which 
makes the microcomputer for that control a subject is formed. It is constituted so that the output of an engine 1 
may be controlled at least, and this electronic control 6 is the output-shaft engine speed (engine speed) NE as data 
for that control. The amounts of output requests, such as the accelerator opening PA, are inputted. 
[0022] In short, this amount of output requests is a signal for buildup and reduction of the output of an engine 1, and 
includes the amount signal of output requests from the cruise control system (not shown) for being able to adopt 
the signal which processed electrically the control input (accelerator opening) signal of the acceleration-and- 
deceleration manual operating devices 7. such as an accelerator pedal which an operator operates, and its control 
input, and obtained them, and maintaining the vehicle speed to the setting-out vehicle speed in addition to it etc. 
[0023] Moreover, the change gear style 2 consists of a fluid driving mechanism 8. a front go-astern change-over 
device 9. and a nonstop variable speed gear (CVT) 10. The fluid driving mechanism 8 is equipment constituted in 
short so that torque might be transmitted between the member of an input side, and the member of an output side 
through fluids, such as oil, and can mention the torque converter adopted as the common car as an example. 
Moreover, this fluid driving mechanism 8 is equipped with the direct connection clutch 11. That is. the direct 
connection clutch 1 1 is a clutch constituted so that the member of an Input side and the member of an output side 
might be directly connected by the mechanical means of a file plate etc., and is equipped with the damper 12 which 
consists of elastic bodies, such as a coil spring for buffering. In addition, even if it is in the condition which the car 
has stopped, in order to continue making an engine 1 drive, when the fluid driving mechanism 8 Is established, the 
automatic clutch which is automatically intermittent based on the condition of a car can be permuted and used for 
the above-mentioned fluid driving mechanism 8. 

[0024] The input member of the fluid driving mechanism 8 is connected with the output member of an engine 1, and 
the output member of the fluid driving mechanism 8 is connected with the input member of the front go-astem 
change-over device 9. Although the front [ this ] go-astern change-over device 9 is constituted by the double 
pinion mold epicyclic gear device as an example and not being illustrated especially, while using either of a sun gear 
and a carrier as an input element and using another side as an output element It has a clutch means to connect 
selectively any revolution 2 of three elements of a brake means to fix a ring wheel selectively, a sun gear and a 
carrier, and a link gear, and to unify the whole epicyclic gear device. That is, by setting an advance condition as 
making the clutch means engaged, and making said brake means engaged, it is constituted so that a go-astern 
condition may be set up. 

[0025] The nonstop variable speed gear 10 shown in drawing 8 is the device in which it can change at a stepless 
story (continuously), the ratio, i.e., the change gear ratio, of the rotational frequency of the member of the input 
side, and the rotational frequency of the member of an output side, and a belt type nonstop variable speed gear, a 
toroidal type nonstop variable speed gear, etc. can be used for it If an example of the belt type nonstop variable 
speed gear 10 is briefly explained with reference to drawing 9 , it has the driving-side pulley (primary pulley) 20, the 
follower side pulley (secondary pulley) 21, and the belt 22 almost wound around these pulleys 20 and 21. Each of 
these pulleys 20 and 21 consists of access and isolated movable sheaves 25 and 26 to the fixed sheaves 23 and 24 
and the fixed sheaves 23 and 24 of those, and the actuators 27 and 28 which press the movable sheaves 25 and 26 
in the direction approached to the fixed sheaves 23 and 24 are formed. 

[0026] The above-mentioned driving-side pulley 20 is attached in an input shaft 29, and the follower side pulley 21 
is attached in the input shaft 29 and the output shaft 30 arranged at parallel. And the oil pressure according to the 
demand driving force based on the output request represented by the accelerator opening PA is supplied to the 
actuator 28 in the follower side pulley 21, and tension required to transmit torque is given to a belt 22. Moreover, 
the feeding and discarding of the oil pressure are carried out to the actuator 27 of the driving-side pulley 20 so that 
it may become a change gear ratio for making the rotational frequency of an input shaft 29 in agreement with a 
target input rotational frequency. ... 

[0027] That is. by changing the flute width (spacing of the fixed sheaves 23 and 24 and the movable sheaves 25 and 
26) in each pulleys 20 and 21, the belt 22 to each pulleys 20 and 21 winds, a credit radius changes to size, and gear 
change is performed. Gear change is performed by carrying out feedback control of the oil pressure by the side of . a 
driving pulley 20 based on the deflection of a real input engine speed and a target input engine speed, therefore 
more specifically, a gear change rate becomes quick, so that the deflection is large. 

[0028] In the nonstop variable speed gear 10 shown in drawing 9 , the belt 22 to the driving-side pulley 20 winds, a 
credit radius is min and the belt 22 to the follower side pulley 21 winds. A credit radius in the greatest condition 
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Change-gear-ratio (maximum change gear ratio) gammamax by the side of the maximum low speed It is set up, and 
the belt 22 to the driving-side pulley 20 rolls this reversely, a credit radius is max. and the belt 22 to the follower 
side pulley 21 winds, and a credit radius is in the minimum condition. Change -gear-ratio (minimum change gear ratio) 
gammamin by the side of the maximum high speed It is set up. 

[0029] Fundamentally, a switch of control of each condition of the half-engagement accompanied by the 
engagement release, and slipping of the direct connection clutch 1 1 in the above-mentioned change gear style 2 
and the front go-astern change-over device 9 order ** and control of the change gear ratio in a nonstep variable 
speed gear 10 are controlled based on the run state of a car. The electronic control (T-ECU) 13 constituted 
considering the microcomputer as a subject for the control is formed. 

[0030] While this electronic control 13 is connected with the electronic control 6 for the engines mentioned above 
possible [ data communication ], data, such as the vehicle speed SPD, the output engine speed No of the change 
gear style 2, and the input engine speed NIN. are inputted as data for control. The change gear style 2 Moreover, a 
idle state (parking position :P). a go-astern condition (reverse position: R). A neutral condition (neutral position: N). 
the automatic advance condition of setting up a change gear ratio automatically according to the run state of a car. 
and performing the usual transit (drive position: D), The shifter 14 which chooses each condition (position) in the 
condition (SD position) of forbidding setting out of the change gear ratio by the side of the high speed beyond the 
condition (brake position: B) which makes the pumping loss of an engine 1 damping force, and a predetermined value 
is formed. This shifter 14 is electrically connected with the electronic control 13. 

[0031] Furthermore, the anti-lock brake system (ABS) 31 is formed. This computes the rate of a car body based on 
the detection result while detecting the rotational frequency of a driving wheel 5 and other wheels. Measure 
whenever [ car-body-speed / which was computed ], and the rotational speed of a wheel, and a slip of a wheel is 
detected. It is equipment which reduces temporarily the damping force about a wheel with which the slip was 
detected, and prevents the so-called lock of a wheel, and the electronic control (ABS-ECU) 32, and the actuator 33 
which adjusts the damping force of a wheel and the rotational frequency sensor which is not illustrated are 
constituted as a subject. 

[0032] Therefore, the slip of a wheel and the recovery of the subsequent grip force which contain a driving wheel 5 
by ABS32 are detected. These electronic controls 6. 13, and 32 are mutually connected so that information, such as 
these slips and recovery of the grip force, may be transmitted to said each electronic controls 6 and 13. 
[0033] Since it has the electronic throttle valve which an engine 1 can control electrically and the nonstep variable 
speed gear 10 is connected with the output side, the output torque and output rotational frequency (input rotational 
frequency of a nonstep variable speed gear 10) of an engine 1 are controllable by the above-mentioned car 
according to an individual. Moreover, since a slip of a driving wheel 5 and recovery of the grip force are detectable, 
the change gear ratio and output torque according to each condition are controlled. Fundamentally, when a slip of a 
driving wheel 5 is detected, the change gear ratio of a nonstep variable speed gear 10 is fixed, or gear change limit 
control of restricting change of a change gear ratio very slightly is performed. Moreover, when a slip of a driving 
wheel 5 is detected, in order to cancel a slip as much as possible promptly, output torque reduction control to which 
the output torque of an engine 1 is reduced is performed. Although the control is performed by reducing the opening 
of an electronic throttle valve, specifically, it is good also as reducing the output torque of an engine 1 temporarily 
with other means, such as modification of ignition timing. 

[0034] And when the slip condition of the driving wheel 5 accompanied by gear change limit control and output 
torque reduction control is solved and a driving wheel 5 recovers the grip force, the control unit concerning this 
invention is constituted so that gear change control and an output torque control may be performed according to 
the operational status at that event (A) of drawing 1 is a flow chart which shows an example of the control, and the 
existence of a slip of a driving wheel 5, i.e., the existence of a tire slip, is Judged first (step SI). This can be Judged 
based on the detection result of the revolution condition of the driving wheel 5 by ABS31 mentioned above. 
[0035] When the driving wheel 5 has slipped and it is Judged in the affirmative at step 81. change-gear-ratio limit 
control is performed (step S2). This is control which restricts very slightly the variation or the change rate from the 
control fixed to the change gear ratio set up when the slip of a driving wheel 5 was detected, or its change gear 
ratio, and is control which does not produce substantial gear change. 

[0036] On the other hand, when it is Judged in the negative at step SI by not detecting a slip of a driving wheel 5. 
after a driving wheel 5 recovers the grip force, it is Judged whether predetermined time T 1 second passed (step 
S3). This predetermined time T1 It is the time amount changed to size according to the output request to the 
engine 1 which is a source of power, and that example is shown in (B) of drawing 1 . The example shown here is 
predetermined time T1 in the condition that an accelerator opening is small. It considers as zero mostly and is 
predetermined time T1 in the condition that an accelerator opening is to some extent large. It is the example set as 
to some extent long time amount Therefore, when the amount of output requests is small, at step S3, it is Judged as 
recovery of the tire grip force in the affirmative almost simultaneous, and to objection, when the amount of output 
requests is to some extent large, it is predetermined time T1 from recovery of the tire grip force. It is Judged in the 
negative at step S3 until it passes. 

[0037] If the amount of output requests is judged in the negative at step S3 immediately after a tire slip dissolution 
according to a large thing, it will progress to step S2 and gear change limit control will be continued. This is 
predetermined time T1 until it is Judged in the affirmative at step S3. It is continued until it passes. 
[0038] After a driving wheel 5 recovers the grip force, the timing diagram has shown the situation at the time of 
performing gear change limit control to drawing 2 . It sets to drawing 2 and is tO. Since a change gear ratio is fixed 



http://www4JpdLncipi.gojp/cgi-bin/tran_web_cgLedie 



2006/02/13 



JP.2001-330123,A [DETAILED DESCRIPTION] 



5/7 ^—iy 



like the condition before it even if the judgment of a tire grip is materialized at the event, even if a driving wheel 5 
recovers the grip force and the input rotational frequency NIN increases, the target input rotational frequency NINT 
increases according to it Consequently, output-torque Tout of a nonstep variable speed gear 10 is maintained 
almost uniformly. Therefore, though slight fluctuation of the driving torque resulting from the torsion of a power 
transfer system and it by a driving wheel 5 recovering the grip force arises, since there is no change of a change 
gear ratio which promotes fluctuation of driving torque, aggravation of a shock or an oscillation is prevented. 
[0039] In addition, if the situation at the time of performing gear change is explained at the same time a driving 
wheel 5 recovers the grip force for a comparison, it is output-torque Tout in that case. As fluctuation and change of 
each rotational frequencies NINT and NIN are written together with the broken line to drawing 2 If a driving wheel 5 
recovers the grip force, since the input rotational frequency NIN will increase, the target input rotational frequency 
NINT is reduced so that this may be reduced, and gear change produces the real input rotational frequency NIN so 
that it may be made in agreement with the target input rotational frequency NINT. Namely, since up shifting arises, 
the inertia torque accompanying it is released and it acts in the direction in which this increases output-torque Tout 
of a nonstep variable speed gear 10. Consequently, output-torque Tout by a driving wheel 5 recovering the grip 
force Since the torque fluctuation accompanying gear change joins fluctuation, it is output^rque Tout It changes 
sharply. This becomes a cause and a shock and an oscillation get worse. 

[0040] On the other hand, according to the amount of output requests at the time of a driving wheel 5 recovering 
the grip force being small, if it is judged in the affirmative at step S3 at the same time it is judged that the driving 
wheel 5 recovered the grip force, control will usually be carried out (step S4). It is this general control by which 
control usually controls the change gear ratio of a nonstep variable speed gear 10, and is the gear change control 
which controls the change gear ratio of a nonstep variable speed gear 10 by feedback control etc. so that it asks for 
a target input rotational frequency based on the operational status of cars, such as an accelerator opening and the 
vehicle speed, and a real input rotational frequency is specifically in agreement with that target input rotational 
frequency. 

[0041] In this case, the engine 1 is in the idling condition, or it is in the condition near It. therefore when a driving 
wheel 5 recovers the grip force, an engine 1 will be in a driven condition. Moreover, In that case, according to the 
amount of output requests being small, since a target input rotational frequency Is a low rotational frequency, up 
shifting arises. Therefore, since an inertia force is released by lowering of an input engine speed, damping force with 
an engine 1 becomes small, and a feeling of a slowdown is eased. That is, the sense of incongruity of engine brake 
increasing after a tire slip is cancelable. 

[0042] What is necessary is just to control as follows. In order to cancel the superfluous engine brake force, when a 
driving wheel 5 recovers the grip force and an engine 1 will be in a driven condition. That is, drawing 3 shows the 
example of control which makes a gear change rate quicker than usual, when an engine 1 will be in a driven 
condition, in case a tire slip is settled and It returns from gear change limit control. First, It is judged whether the 
driving wheel 5 recovered the grip force and the return decision from gear change limit control was materialized 
(step Sll). Proportionality coefficient K1 which computes the target input rotational frequency NINT when it is 
judged in the negative at step 81 1 by having already returned from gear change limit control It is set as the usual 
value Kin. and is the upper limit DNn usual to the variation (gear change rate) DNINT of the target input rotational 
frequency NINT again. It is set up (step SI 2). 

[0043] Here, the target Input rotational frequency NINT is called for based on the following operation expression as . 
an example. 

It is the basic target input [ by which NINC is computed based on the operational status of cars, such as an 
accelerator opening at the event and the vehicle speed. ] rotational frequency when it is NINT(i) =N INTO -1)+D NINT 
(i) DNINT(I) =K1 x(NINC(i)-NINT (i-l))+K2, and is K2. It is a constant And these multipliers Kl And constant K2 In 
performing gear change in the case of the usual transit it Is set as the proper value In the range which neither a 
shock nor response delay produces. 

[0044] On the other hand, reference-value deltaNl predetermined in the deflection of the target input rotational 
frequency NINT at the event and the basic target input rotational frequency NINC when decision of the return from 
gear change limit control is materialized and it is judged in the affirmative at step Sll It is judged whether it is small 
(step SI 3). If the accelerator opening Is to some exterit large, since the unformatted Input rotational frequency 
NINC which can be found based on It is a large value relatively, deflection with the target input rotational frequency 
NINT is small, and is judged in the affirmative at step SI 3 in that case. Moreover, if an accelerator opening is zero 
or a value near this like an idling condition, since the basic target input rotational frequency NINC is a small value 
reversely, deflection with the target input rotational frequency NINT Is reference-value deltaNl. It exceeds and is 
judged in the negative at step SI 3 in that case. Thus, step SI 3 is also decision about the amount of output requests 
represented by an accelerator opening or this. 

[0045] When judged in the affirmative at step SI 3, since it is in the condition that the engine 1 is outputting a 
certain amount of torque simultaneously by there being a certain amount of output request and the deflection of 
the basic target input engine speed NINC and the target input engine speed NINT being small. It progresses to step 
312 and a gear change rate is set as the usual rate. On the other hand, if judged In the negative at step SI 3, since 
the amount of output requests is small and the basic target input rotational frequency NINC based on it is small, 
deflection with the target Input rotational frequency NINC is large, and simultaneously, the output torque of an 
engine 1 is small and Is in the driven condition. 

[0046] Therefore, it is the predetermined time T2 after returning from gear change limit control in this case. It is 
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judged whether it passed or not (step SI 4). After a driving wheel 5 recovers the grip force and gear change limit 
control is canceled, it is predetermined time T2. Multiplier K1 which will determine the gear change rate DNINT if it 
is at the event of less than (i.e.. if judged in the negative at step S13) It is set as usually larger value KIs than value 
Kin, and the upper limit of the gear change rate DNINT is usually a value DNn simultaneously. Large DNs It is set up 
(step SI 5). This control is predetermined time T2. It is predetermined time T2 continuously in between. By passing 
and being Judged in the affirmative at step S14, it progresses to step S12 and is changed into the usual gear change 
control. 

[0047] Therefore, when a driving wheel 5 recovers the grip force, gear change limit control is canceled and an engine 
1 will be in a driven condition, it is predetermined time T2. In between, the target input rotational frequency NINT is 
changed a lot (reduction), and rapid up shifting arises. If this is shown in drawing, the up shifting to which the target 
input rotational frequency NINT will be rapidly reduced, and the input rotational frequency NIN will be rapidly 
reduced in connection with it if it is as drawing 4 and the judgment of a tire grip is materialized at the t10 event will 
arise. Consequently, since the inertia force accompanying lowering of the rotational frequency of the power system 
containing an engine 1 arises, this acts in the direction which increases output-torque Tout Although in other words 
the torque which rotates this compulsorily to a power system when a driving wheel 5 recovers the grip force arises 
and the reaction force turns into damping force, damping force is reduced by acting as torque which the inertia 
force by up shifting makes rotate a power system. Therefore, output-torque Tout at the time of a driving wheel 5 
recovering the grip force Depression, i.e., the engine brake force, is reduced and a shock and sense of incongruity 
are avoided. 

[0048] By the way, with the engine equipped with the means which can control engine torques, such as an 
electronic throttle valve, electrically, an engine torque can be reduced in order to cancel a slip condition promptly, 
when a slip of a driving wheel 5 arises. When a driving wheel 5 recovers the grip force, torque reduction control Is 
canceled, an output torque is made to increase, if such torque reduction control at the time of a tire slip is 
performed, but the control unit concerning this invention is performed so that that so-called torque revertive 
control may be described below. 

[0049] Drawing 5 is a flow chart which shows the example of control, and it is judged first whether the tire slip has 
arisen (step 821). This is step SI shown in drawing 1 mentioned above, and the same decision step. When the tire 
slip has arisen and it is judged in the affirmative at step S21, the actual throttle opening (opening of an electronic 
throttle valve) (i) ThrD is set as the value ThrS (i) defined as an opening at the time of a slip (step S22). At the time 
of this slip, the throttle opening ThrS (i) may be the fixed value defined beforehand, or may be a changing value 
which was defined as a predetermined rate to the electronic throttle opening ThrD (i) which becomes settled from 
an accelerator opening, and is sufficient low opening to reduce the output torque of an engine 1 anyway. 
[0050] On the other hand, when a driving wheel 5 recovers the grip force, the tire slip has not arisen and it is judged 
in the negative at step S21. it is judged whether Flag FG is set to "1*' (step S23). When the throttle opening ThrD (i) 
is in agreement with the opening (throttle opening) based on the amounts of output requests, such as the amount of 
treading in of an accelerator pedal, so that torque reduction control may be canceled and this flag FG may increase 
the output torque of an engine 1, it is a flag set to "1." Therefore, immediately after canceling torque reduction 
control, zero reset of this flag FG is carried out, and it is judged in the negative at step 823. 

[0051] That is. immediately after canceling torque reduction control, when a driving wheel 5 recovers the grip force, 
it is judged in the negative at step S23. and is increased with the inclination which the actual throttle opening ThrD 
(i) defined beforehand in that case. Namely, the predetermined opening Dthr (i) is added for every execution cycle of 
the flow chart shown in drawing 5 (step 824). This predetermined opening Dthr (i) is set as such a large value that 
an accelerator opening (the amount of output requests) is large as an example is shown in drawing 6 . 
[0052] Therefore, when canceling torque reduction control in connection with a driving wheel 5 recovering the grip 
force and increasing the output torque of an engine 1 in connection with it, the decided amount [ every ] throttle 
opening ThrD is increased without setting it as the throttle opening ThrD which becomes settled based on the 
accelerator opening Thr. and, thereby, an output torque is made to increase gradually. Therefore, since the driving 
torque which a driving wheel 5 produces does not increase rapidly, the situations, like a slip arises are avoidable 
again. Moreover, since the increment rate or rate of the buildup inclination of the throttle opening ThrD. i.e., an 
output torque, becomes large according to the amount of demand actuation represented with an accelerator 
opening, the driving torque after a driving wheel 5 recovers the grip force is [ 10-minute ] large necessary, and it 
can prevent or control the so-called feeling of slowness. 

[0053] It is judged whether the actual throttle opening ThrD (i) is smaller than the accelerator opening Thr (i) after 
step 824 (step 825). That is, it is judged whether it is the condition before the actual throttle opening ThrD (i) 
gradually increased with the return from the torque reduction control under tire slip reaches the accelerator opening 
Thr based on the amount of output requests (i). When judged in the affirmative at this step 825. it escapes from this 
routine, without performing especially control beyond it, and old control is continued. And if the actual throttle 
opening ThrD (i) reaches the accelerator opening Thr (i) and is judged in the negative at step 825, the accelerator 
opening Thr (i) will be adopted as a throttle opening ThrD in it or subsequent ones (i), and Flag FG will be set to 
"1" (step 826). 

[0054] And by setting Flag FG to "1". it is judged in the affirmative at step 823, and the accelerator opening Thr (i) 
is adopted as a throttle opening ThrD in it or subsequent ones (i) (step 827). In this way, it returns to the usual 
torque control thoroughly from the torque reduction control accompanying a tire slip. 

[0055] Change of the throttle opening at the time of performing control shown in above-mentioned drawing 5 is 
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typically shown in drawing 7 . That is, if a tire slip is detected at the t20 event, the throttle opening ThrD (i) will be 
reduced by the throttle opening ThrS (i) at the time of a slip, and will serve as an output torque according to it. 
Then, if a grip judging is materialized at the t21 event, it will be added to the throttle opening ThrD (i-1) the 
predetermined value Dthr (i) every, and the throttle opening ThrD (i) will be increased gradually. As broken-line **** 
shows the buildup inclination or rate with the chain line, rt becomes a thing according to the accelerator opening 
which is the amount of output requests. Such buildup control (revertive control) of the throttle opening ThrD is 
continued until it is in agreement with the accelerator opening Thr (i). 

[0056] When here explains briefly the relation between the above-mentioned example and this invention, the 
functional means of step SI shown in drawing 1 is equivalent to the grip detection means in invention of claims 1 
and 2, and the functional means of step S3 is equivalent to the return control means in invention of claims 1 and 2. 
The functional means of steps SI 3, SI 4. and SI 5 furthermore shown in drawing 3 is equivalent to claims 3 and 4 
and the return gear change speed-control means in invention of 5. And the functional means of step S24 shown in 
drawing 5 is equivalent to the torque return control means in invention of claims 6 and 7. 

[0057] In addition, although the above-mentioned example explained the control unit for the car equipped with the 
belt-type nonstep variable speed gear, this invention is applicable to the control unit for the car equipped with the 
nonstep variable speed gear of other formats, such as not only the above-mentioned example but a toroidal type. 
Moreover, you may constitute so that control of the gear change rate usually according to control of the return 
timing to control and invention of claim 3 by invention of claim 1 mentioned above and revertive control of the 
torque by invention of claim 6 may not be performed according to an individual but may be combined and perfbnned 
Furthermore, although the above-mentioned example showed the control which makes a real input rotational 
frequency in agreement with a target input rotational frequency as control of the gear change condition of a nonstep 
variable speed gear, control of the gear change condition of the nonstep variable speed gear in this invention may be 
control which asks for a target change gear ratio based on the operational status of a car, and makes a actual 
change gear ratio in agreement with that target change gear ratio. 
[0058] 

[Effect of the Invention] Since it becomes that from which the gear change condition when the amount of output 
requests at the time of a driving wheel recovering the grip force is large, and the gear change condition in the case 
of being small differed according to invention of claim 1 as explained above Gear change promotes torque 
fluctuation or change of the output state of the torque by gear change controls fluctuation of driving torque. It can 
be in the output state of the torque suitable for the operational status of the car at the time of a driving wheel 
recovering the grip force, consequently, a shock and an oscillation can be prevented or controlled, and drivabilrty can 
be raised. 

[0059] Moreover, if a driving wheel recovers the grip force in the condition that the source of power is outputting 
torque according to invention of claim 2, the torsion deformation in the power transfer system which transmits 
power to a driving wheel will increase, but since gear change in the condition is prevented or controlled, neither the 
torsion deformation in a power transfer system nor fluctuation of torque is promoted, consequently a shock and an 
oscillation can be prevented or controlled. Moreover, since a limit of a change gear ratio Is canceled early, up 
shifting arises according to the amount of output requests being small in that case and the inertia torque 
accompanying it is emitted immediately after a driving wheel recovers the grip force or when the amount of output 
requests is small, the damping force by the source of power can be reduced, and it can avoid giving an operator 
sense of incongruity, as a result drivability can be raised. 

[0060] Furthermore, when returning to the usual gear change control from the state of restriction of gear change by 
a driving wheel recovering the grip force according to invention of claim 3 thru/or either of 5. Since the rate of the 
gear change accompanying returning to the usual gear change control is changed and set as slowness and fastness 
according to the condition of an output request Since it acts that the torque according to a gear change rate arises, 
and this controls or assists fluctuation of driving torque etc., the driving torque suitable for the run state at the time 
of a driving wheel recovering the grip force can be acquired, consequently drivability improves. 
[0061] Moreover, on the other hand, according to invention of claim 6. or invention of claim 7. cancel a limit of 
modiflcation of an output torque, make an output torque increase, when the driving wheel recovered the grip force, 
but Since the change rate of the output torque is not uniform, and it is controlled suitably, for example, it is 
controlled according to the amount of output requests The feeling of slowness by the delay of buildup of the output 
torque at the time of a driving wheel recovering the grip force, generating of the slip by buildup of torque being too 
rapid, etc. can be prevented or controlled, as a result drivability can be raised. 
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NE tTi7±)mmPAUE(Dm:^m^mtAix:f]^n 

[0 0 2 2] :i(DmtlW^Mit.. SH. X>v>10{fl 



[0 0 2 3] sfc. ^ii^«2«> m.^'mmm^ii^ 

W^it«^a«9i. (CVT) lOiA^^ 

m^^t\x\^^, ^(DWi^'mmm^\t. :t'f;i' 

^J<hbT, -)!$0*M{cSffl^tlTV^^ h;^^7a>A*- 
ti, iiifei77i/5^i iSrif^TViS, ^m^^mi^f; zf 

^X'$>-z>x. mm^iiZ.is.otz^(Dzi^ )V7.':f^)y^ts. 

E(ow^wii^^is.^yyf^-\2^mxx^^^, fs.^. 
^m^f¥±vx\^^^Vimx$)-ox^x.y'yyi ^ffiSj$ 
■ii:m-f^rztf>izmweiWimm8^wn-rx\^^^m^\z\t. 
mmo^mmizm-Ji^x ^mmzmm^n^ um^^y^ 
±.w.(r>M^B.mwm8\zmmhxm.mr^z.tiflx 

[0 0 2 4] ^(Dm^&mmm8(DXijmm^3:y'yy 
i(Diii:fj3Mizmf^-^n. ^tzmi^^wsmmsoihij^ 
mmw&^mmm9<Dxtimmzmm^nx^^^. z 
(ommmw^mmoii. -mtL.xy-/)v\d=i-tymm. 
mB^mm\z^-:3xm0Sc.^n. ittctta^L^v^ds, d- 
y^■vt=^^^)'vt<D\>^^rtlf)^~:^^^\i3mmt\^. *> 
'::>m:s^mtismt-r^tttiz. vyif^^r^m^m 
izm^t:b':fu-^^mt. ■*)-y^\^i:z^=¥^u'Vf3i 
^Uiz^j yi7^^r(D3^moot,(D\,^-ftif)^2-z>(Dmi^ 

mm \zmm vxmm.mmmm(D±w^--mt-r 

^m^%^^ii:^ztizmmvim^m^h. ^tzmmzr 

[0 0 2 5] 0 8 t^bT*SM©^jl«l Ott. ^CD 

•r^t>:^^mit^m^miz mmm\z) ^^ts-a-sci 
<DTt?>mmx$>K>. ^)Vh^M^m^m^hu-(y)v 

^mmmmmi 0 o-m^mQ ^mmvxmmizmmr 
-gxh. mmm-f-')- (T^^-rvu-y-u-) 20 
«e»«y-u- (-fe*>^^u-:/-u-) 2 It, 
c:ne.(07'-u-2 0. 2 1 tc#^^tt&n;'5:'^;wh 2 

2 <i:Srti^TV^-g)o J:n^CD7'-U-2 0, 2 1 (O^tl 
-enH, H^>'-:/2 3. 2 4<i:, ^(DB^->-:r2 
3. 2 4t'*fUT^ja-itB|-rSnII!i->-:/2 5. 2 6 
<hA^e.;^f3> Bj»;'>-:/2 5, 2 6 ^@^->-:/2 3. 

2 4 ^c^^LTSJfi-r^:^r6l(r^fffi-r•l)^ftBE7d7^iX- 
^'2 7, 2 sfimif^nxi'^^o 

[0 0 2 6] ±E©ffil(lffl!l:/-'J - 2 0 j5«A:^Jtt 29\Z 



Wi3 oirt«e»ffliy-'j-2 i*tiso#ite>nTVis, ^ 
■j<w^mW]tnzmcrcms.Am^^ti. b)Vi/^&m 

•r^<DiZ^^f3im:h^^)lh2 2iZff^t^^^\Zf3.-D 
Tti^o ^»ffl!l:/-U-2 0©fflJEE 7^7 5^3. X- 

^2 7{c«. A:'3*ili2 QcDlHieic^g^A^^lHieictc- 
[0 0 2 7] •r;fet3*>. 0, 2 1{r*5tt^ 
(B^->-:/2 3. 2 4 iRliii->— :/2 5. 2 6 i 
(DKB) ^^^^b^-a-^^chfrJcD, #:/-U-2 0. 2 
1 \ZM-r^^)l h 2 2 0#*»tJ^S;)S:^/jNtiE<bbT 

mmf)mn^n^^o\z:f3:-ox^^^. ^0M.i^mz\t. 
mxfjmm^tsmxti^^mt(Dmm\z&':3\,^rmm 
■f-u-2 0 m<Dm&^ 7 >c - K A* V i7 ©ip-r ^ c: i c 

[0 0 2 8] 09 iz^-rm^Mm i o Kidfia^ 

- U - 2 0 t^tf^'^;!/ h 2 2 ra###tt#g*ift/J^T 

U - 2 1 {r*fTS^;i' h 2 2 cD#*»tt 

rmax timM^ti. ^fz. ^nutRMizmmm^-'j 

- 2 0 tCl^^f h 2 2 (D#^»lt¥S*J»:*:T*^-S» 

tsewfliiT^- u - 2 1 jr^t-r^'^;!' h 2 2 

A^S/h©«Si-e. «ig^«l©^jiifc («/MEm) rmi 
[0 0 2 9] Jig<Z)^ji«H»2tr;feltseifeir5^.y5^1 

i<D%^ ' mMi:f3i^Uizm'o^»o^%-^(D^^t&(Dm 
izmmMmmi o-v<Dmmit<Dmm\t. m^miz\t. * 

m^tLfzm^mmmm (t-ecu) 1 3*t^tj-e.nT 

[0 0 3 0] zon^mnmm 1 3 a, mmvf^xy-^ 

>^<Dm^mm^m6 ty'-^mm'^mizm^^n^- 

©J«©fcfe©5^-5'<i:L-T»)tSPD-^^)gilP2 

^:i^-:^v3>: p) . ^)t«§8 (un-x#-;^v3 > : 

R) , ^sL^m (ri3.-h5;l'3j«>;v3> : N) . 

<Dmf^km\z^>.zxm&)^c^^Wimzm^\yxmn(D& 

izrv-^^s^ji^^ > : B) is.^-(S\zmMm&.:t(DMm 
m<D^m\t<jywL'&^m!tt^^m (sdj}^>^v3» <d 
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[0 0 3 1] Se.Jcr^^O'yi^ . y^-^ . 

(ABs) 3 i7!»t^tj-e.nTi^5, z.n\t.. mm^^L 

II^^IPSB (ABS -ECU) 3 2t. *^©*ij 
miJ^wmr^rf;^^:^-^ 3 3 t0^L;5:t^lHiei& 

[0 0 3 2] Lfc^^oTABS 3 2{Cj;oTfEi&fi5 * 
■r^<t3, :ine>cD«i^^J»»B6, 13, Z2i)m^ 

\zm^^nx\^^^, 

[0 0 3 3] ±M<D^nx\t. :siy'j>\ifin%mzm 

mx^^n^7.uy v)vn)v-:f^mA.xiiK). mtz^o) 
mtimizm&cmmmi o -f)mm-^nxf^^^(Dx. x>>f 
> 1 (Dthi] h)Ui7 tmtimmm mm&mm 1 0 oxti 
mmm t^mm\zmmr^zti)i-v^^. mm 

X. 'tn'eti<^i^9^izft^crc^mittiii:fj hjvi7 tfiim 
\mmit<Dmit^mmif}^^zmfSi-r^u}i(D^mmmmm 

Hff^n^o ^(Dmmn. M:Wm\z\t. «^xp>yh;i' 

i^l^ffl<D^3S^t*a)ffi(0#®Tx>>'> 1 ©W:'3 h;Wi^ 

[0 0 3 4] ^vx. z(Dmmiz%^mmmm\t. 

■^\z\ii. 't(Dm,^(omito^m\zmcx^mmmtiiit) h 
}ii^umti)^ii:if3:ion^^oizm^-^nx\^^^o mi 
(D (A) \i^(DmM<D~-m^^-tyti—^^—hx$>^ 

t9^L;tABS3 nz^^mnmscD^m^t&o^ 
m^^izm-D'^^xmrnr^ z t^^x^^o 

[0 0 3 5] mmtSi5i!)t7.0yZfVX^'^^ZtiZ^^7. 

\xn^m\zmm^ti-ft^^\z\±. m.m\tim. 
mms.^^mi)^\zumt^mmxdbKi . mnmu^m 



(6) 
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[0 0 3 6] :itnzMhTmm^5(D7.vy:ff)mtii-^ 

3) „ zcDm^mmri it. W)tjmT$>^:c>~j>nz 
M-r^tiiij^mzmcx±fh\zmit^'&^n^mmT$> 

0, ^(D—m^mio) (B) (c^bT$)?)c zz.\z^-r 

mT$,^o vrcAi-Dxmt)m>^mm^^\^^m'^izii.. x 
^•y^ssTit. ^^^ifv-y/tKommtrntrnm^z 
n^mznm^n. ^rcRMiziiitim>i^mf)^&^n&± 

[0 0 3 7] m;'jM*«7ii;*c^t^^ifCct»3^'rirX'J 

3T#SMt'#u»T$n§s-e, •r^&t)-^ 
[00 3 8] ffil(i«k5*<i^'J •>:;^;^7*liI«Ufem(c^i^ 

;^iHiteiSN I NT;)tJi;^-r-2). ^(om^. Mm^mmi 

0(DOit)h)i'i7Touim3iit~^lzmi^-Stl^o ^<Dlt 
a&. mm^^ti^^^)-j':^:h^um.-r^^ii\zii^mti^ 

mmm(DWiv^^n\zism'f^mmh)vc;(Dm*^u.Mm 

[0 0 3 9] ;5:*5. \t^(Drz^\Z. IB«j^ 5 *i^/'J -y >^ 

t)^m'A-t^ L mm\z^m^mffvrcm-^(D^u^mm 

telS:NiNT, N I N©^fl:^02tr^^T#iabTafe 

teiicN I N*J«;^:-r^©T, ^n^iST$itSJ;3 1@ 
mXtim^WcN I NT2reTS-&. ^A;^»iiI<E»N I N 

*^^i;So ■tn.t)^7y:fiyyhtii±C^(DX. ^tnz 

h)Vi7To\it^m:k^m,:^\^izi^m-r?)o ^<d^ 

m9j^5f)iifvyfti^Mm-r^zt\z^^mt]h 

;Pi7Tout w^liJc:, mm\z^o b)V^^WsAmt:>^0 
T, W:^ hJPi7 Tout <ai»|-r-S. ^ndWBt 

[0 04 0] 5 J5«i/'J y ^Wl^Vfcm 



zfs3xn^mznm^ti?>t. m'^umAmm-^n^ 

(D^mtt^mm'r^-fiSL&^ummx$>D. mi^m\z\i. 
7 ^ •k;i'MK-^»ji;^ E(r>%m<DWmM\z^'3\^x a 

«A:^|5ieiac?&5j<J6, *A:'j0|g|S*i-?-(Dg^A:^liHE 

hv\* >y wmu Exzii-o xwm^^wmxtb^, 

[0 0 4 1] ^(r>m^. X>v>l«T'f KU>^!|RS8 
o T^ftlfe 5 U T':^ Sr lil«f ^ ;i t tr J: X > 

/h$ t f3 ct 0 A* lH!te»A«iSHeftT*« 

7y:fi^yh^i±C^o ^©fc*. A;^lHi^£ia:(D<g 

-f •\'x u y ■:f(Dmz3i>i?>-:fu-^ibm±-r^fia<D 

[0 0 4 2] mm^5A^ifuy^t)^mw.vrcmM.xx. 
>i^> 1 ^mmm^m^Lfsi^m^iz, jafij;^x>i^>>' 
w-+:'7*«ts-r§fcJ6{ctt, Kkr<o^^izmm-rnii 
■r^tp-^s3n. ^'-r-vxu-yy^ijR^oT^ji 
©Jis©m*^ea!ifr2.istix>i^> i ftmmmvtwit/s: 
^m^izm.mms. ^mn^ d it < f s mnm uti^ 

smKiimm^N i NTSrSta-rsitcaj^iSKi amm 

OttKlnt-iaS^n, *fc:a«A;fj|Hlte^N I NT(D^ 
Yt:« DN I NT{ca«CD±[EffiDNn 

^Sns C^y'yZfS 12). 

[0 0 4 3] aSA:'7iHitelscN I NTH, -m 

N I NT (i) =N I NT (i-1) +DN I NT (i) 
DNINT{i)=Kl X (NINC(i)-NINT(i- 

D) +K2 

(DW^mo^mm^mzm-^i^^xwrn $ s w^xijm 

cii^^icfeyiD. i^3yi7'^i^!§mni)i^zfs.\^^mmx 
[0 0 4 4] z:ntc*fLT^jiM^^m*^?.w«iii<DW 

»r*J^3iLT;^x>yys 1 lT#«W{C*iJ»f$nfc»^ 
ten. ^Wll#^oa:^A;^HiMg»NINT<i:»*@i^A 
:^JIH*E»NI NCtOSIIAiSfScOSipffiANI iD/h 

3Vi36^g*^*«*ij»fsns (;^x>y:/s 13), y^'-fejp 



*^e>. a^A:'7lHlteSN I NT<hoilS*5/jN^<. -leco 
Xxy:/S 1 3T#^«)tr*iJWf3tl^, SfcS^f 

«cn{cjfiii«i?*n«. s*asA:'3iHifeg:N I Nc 

75J/jN$l.^fiitc;i5:^Tl^-5C07?> B«A;'JlHieiSN I NT 
<!:©ilMA^»if5ttANl ^iSATbSt^. ^©i©^, X 

[0 0 4 5] X^^-^T'S 1 3T#^MtC!flJ»f$nfc«^ 
N I NC<hS#A;'3[5ieiSN I NTt(DiS^*t/hS<;^ 

titrS^<»*S«A;^liIteScN i NC;5VjNSVi75:«)tc 

i^i^{c:x>>7> 1 omij hJiiym^^Kxiummmmiz 

[0 0 4 6] b>S:;OS:pTC:(D«^«. ^a®J{SW»!6^C> 
(7.x>;/ysi4) „ mW)^5/)iifVy:f:fjWAVX 

mmmm.mmAm^^^nxf}^^m^mmT2 sxff^omj^ 
•5 (;^5">y:^s 1 5) o :i(D^jP:^t3f^p$^T2 ©ra> 

atig?$n> 3fjei^KT2 f)mmvx7.y'yzfs i 4t# 

[0 0 4 7] Ufc;)^^TffiKifa5 75tyU>>7';^2r|Hlttb 

x^mmwimmf)mfi^^tiftm,^xji>z^> i fimmwi 

^mty3:^i:z>ys:m'^\zit. m^mmT2 <Dm. smx 

^7y:f'^ybf>^^u^, ::n^miz^mi. m4<Dii 
;feDT»»p, t \om^\z^^-Vifv y:f(D^l^^^^ir-t 
mmxijm^^N iNTA^miziSTf^^^^ti. 
^ti\zf^-oxxt)mi^WLN I N^m.mizis.y^ii^Ty 
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[0048] tCl^T. «^7.Dy hJl^AjW^i^t'OX 
h;i/^^«r«^W{'WffllT#S*©<&«i^fcX>v? 
>T«. 5 U 7^*^41; fctt^lrffl^JCX u 

•y T'^fil^i^m-r -S-i < X > V > h)V^ C 

'ik^:it\zu.^i)^. ^ommz^^um^Wit. ^tm^ 
t5t$-5 h)V!7m.mmn^&.T\zm^^^o\zmfr-r^o 

[0 0 4 9] mS\t^<Dfm9i^7F.tyu-=}'\-Y-X 
»r$n^ U^'-yT'S 2 1) „ ;itl«. flftjiBbfcHnz 

mznm-^nrzm^\z\t. mn(07.uyh)vm& 

;^p>> h;i/A*;P:/c7)MS) ThrD (i) SrXU >v:?'Bt<^M 
«iLTSi*;^cffiThrS (i)tCia^-r-5 (7.xyyS2 
2) . Zl<OX'J<y-;^XP';/ h;HI«ThrS ^ 

*ie.«*-5«^XP>;/ h;i/MSThrD(i){C*f-r'5m^ 

\^X^x.y'j> i<D^^h)V9 ^^WL^'^i>mz%^1s. 

[0 0 5 0] ^ni:**LTlSi!)^5;5ii/U-;/:/:^^tHia 

S2 lTS^W{r*lJ»f$n/t«^('tt. 7^^^FGAi 

:/S2 3) . ;icD7^i^FGH, 

SnTX>v?> 1 ©m:^ h)Vi;^m^^^^^< 7.Uy 

h;PMffiThrD(i)*t. T5'-t;p^^;KDK,^*iixi«^«;/i 

Vtzm'^\Z"l" \z-tyh^n^yyifX$>^o Lfc*i 

G^t-tfP'J-fe-y hSnXfeO, ;^x«y:/S 2 3T5^« 

[0 0 5 1] rfs.t)t>mmm5A^i/^jy:fti^mm-r^ 
zt\zi:<oh}\^i7&mumf>mf^^nit^^xit. t.^- 

P^y h;H8«ThrD (i) 7>i^a6;£«)fc^S-eii:*;$-(ie. 

ns. ■r;s:t>-fe0 5{:*-r7P-5=^^^-h(DSifT-y--f i7 

4) o 3:(D0f^WSDthr(i)«, 06lc-M<&^-rj:5 

[0 0 5 2] Lfc*«oTiK«it6 5*«yj .y:/:'J*lHIttt- 



(8) 
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■ft, Sifee.nfc«-rt3;^Dy h;maThrD 

«ThrDOli:^43E-r;5:t)%ffi:^ h^l^i^OJiDnSl^t) b 

[0 0 5 3] Xx-yT'S 2 4 {C^ttT*l^©7. P h;l/ 
MSThrD (i) d^Ti'-fcJl'M^Thr (i) J: 0 /h3 

■Br^^l^oxn^j/ h;i/MSThrD(i);5^ 

T^-kJPMKThrd) };:a-r^iy.*tro«ffi*^S*^ 

>y h;i/MSThrD (i) *i7i7-t;i'Maf Thr (i) izMl^XT. 

?)XD>y h)mmihTD(i) tLxT^±)immThT(i) 

-y:/S 2 6). 

[0 0 5 4] ^bT, 77^FGj5S "1" lC-fe>y hSn 

)mmThT{i)i)mm^ti^ (xx>y:/s2 7) . ;i-5 

[0 0 5 5] ±tmm5i,z7n-rmm^^^y3i^ftm'^<D 
xnyh}vmsi(D$tit^m7\zm^mzmvx$>^o -t 
ut)% t2m.^iz^^^7.uy:/f)mm^ti?it. xp 

y hJWMKThrD XU-yT'BtXP-y h;WMSTh 

rS (UfliSj^Stl, ttHZ^^CfzmtlhJli^ tU^o 
ro^, t 2 1 U »/ T^'PJ^AJ^S ir-r S t , X D «y h 

-'I'WSThrD (i-1) (r^^fflD thr (i) r-omW^tiXX 

ciyh)mmThTD{i)^m^\zm±-^i^^n^o ^(d 
mij^^Mx;$>^7i^-t)mmzfS'Ct:^<Dtf3: 
^jffli) f)K 7i7't)vm&Tht{i)\z-'^-r^^xmm^ 

[0 0 5 6] ZZX±1E(D9=i^mtZ.<0^mt(Dm9h?: 

mmizmm-r^t. aitr^-rxx^^ys kd^^w?^ 
mA^mT^m i t5<tiK 2 ©^?g(ci3it^^u -y -f^^^wt 
nffla b. *fcxx-y :/s 3 (Dwrnm^mmiit^ 1 * 
±uf2<Df6Mf'*ij2)«5Sflid«*s:{r*asf*. sen 

03fr^TXxyyS 1 3, SI 4. S15<7)«|fi6W* 



mi&m.fm^mzn^-r^. ^lt. 05t3*-rxr'y 

^ h)v^m.mum^mzi(^^-i-^. 

[0 0 5 7] tS.ii. ±l3<DA#^J-ett. ^)Vh^<DmWi 

^mm^m^tzMn^nistiz.ir^ mmmm\z-D\^xnm 

m^m3<Dmmizj::b^mmm(Dmmt. »*a6 
w J; ^ H (Dmmmm t ^m^i tr^s ;i ys.t>-r, 
m.^^t)'ttxmn-r^^'^\zmsSc.vx^^^\ 

si^xttm^mzmxtimu^^~m^ii:^mm^ 
^vfct)^. z<Dmm\zinf^m&mmm<Dmm^Wi<Dm 
mt. mmo^m^^mizm-j^^xsm^mit^^^. m 
^<ommit^'t<DSis^^mict\z-Wi-$it^mnx$>ox 

[0 0 5 8] 

[fgBjcD^*] iik±mmLrz^5izm^mi<D%m\z^ 
m.vrzm,^(DMm(Dmmmm\zm\^rz hJii^cDonivtm 

[0 0 5 9] ^tz. Wj^«2©f8Bj{rj;n«, f!);^iS75^ 

■r^i, mmmzmi]^Bm-r^m:fj&m^mx(DiiC 

S*«35Vh^f Kiitftdt^ u y -fij^m^ly 

rzm'^%v<\i^imm\zmmitmmf)mm-^n. ^ 

(r>n \z^ii^i^mi}^'h $ V ^ t Jr J; 0 T <y y V 7 N TiJ ^ 

[0 0 6 0] ^Str. »*a3;^Vii,5OVi-m*^<0^ 
Mt<tn«, mm^ifiif^)y':f-}]^mmt^^t.\z^^ 

'^T&(Dmmkm^ibmn<D^mmmzmM-^^m^. a 



[0 0 6 1] mMmeo^m&^^^itm^m 

f)i--mm.^<. mmzmm^n. m^itmtjm^miz 
^(Dmf] V)v^<Dm±(Dmn\z^^^fz-o^m'PV)Vi7 

(Dmi^ifiMMt'M^z.L^z^^T.^) y:f(D%^Uil^m 
[01] (A) (i^jS$iJIS^J^*^^(Da!li(DfcJ6(D*J 

mm'&^irya-^^-h-c$>K). mrz (b) ti^w^ 

;iv^«^t(Dm;^ hJWi^(7)^^kS:«E.-i:W{C*f i^0TS 



[02] 
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-So 

[04] 03fc:s^-r*Jffii^jlfTLfc«^«ai:'j 
[05] 3^-r-\'x>jy::^©h;i.i7®«*j^s«?i*u 

[0 6] ^©h;i'i'«!)i©fcJ6{c0T^ii#K«tri)O»$ 
nsW«m'g:M{r^-rii0Ta&S, 
[07] 0 5coMffllSr*fTbfc«^(D*ISOXD>y h 

[08] ;i©|g?gi?M^<h-r^*i^©iE»i^iK^J;af 

'^(Dmmmm&i^jS.miz^-rzfay ^rnx^Sb^, 

[0 9] ^oil®^jS«l©-0!ls«iCW{r*-r0r» 

7 -taMa^^SB. \o-m^^mm. is- 



[04] 




(10) 
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[03] 




S12 



YES 



YES 



YES 



:K1 =Kln 
i DNINT I < i DNn I 




#aK1 =Kls 

I DNINT I < I DNS I 



c 



K1n<Kls \ 
DNn < DNs / 



(12) 
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S27 I 
jThrO (i) =11^0)] 
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mm 





3-- 



E~ECU 

T 

NE 



PA 



TE 



t3 



T-ECU 



NIN SPD NO 




3' 



31 



ABS-ECU 



32 



*>"7 hi 
P.R.N.D.B.SD 



(13) 



#M¥13-330123 



7P> h<-i^(Dm^ 



(51) Int. CI. 7 
F16H 59:66 
63:06 



F I 

F16H 59:66 
63:06 



(72)5gM# }SI» 

(12) mm^ «p rSsi 



F^S'-A (##) 3D041 AAOl AA3I AA47 AA53 ACOl 
AC09 AC15 AC19 AD02 ADIO 
AD22 AD23 AD31 AD50 ADSl 
AE04 AEll AE31 AE36 AE43 
AFOl 

3G093 AA06 AA07 ABOl BAOl BA02 
DAOl DA06 DB03 DB05 DBll 
DB17 EA09 EB03 EB04 ECOl 
FA08 FB05 

3J552 MA07 MA09 MA12 MA26 NAOl 
NBOl NB05 NB08 PA02 PA20 
RA03 RBOO SA32 SB12 SB31 
TAOl UA08 VA32W VA32Y 
VA74W VA74Y VA76W VB03W 
VCOIZ VC02W VD02Z 



